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PREFACE 


Work  on  this  program  was  done  under  Projeet  Number  I L763726DG  1406, 
"Unitization  Equipment.” 

Analysis  of  commercial  data  and  Military  Standards  for  C onsolidation  Boxes  was 
conducted  In  Ms.  Claire  L.  Orth.  Project  Mechanical  Engineer.  MERADCOM,  and  1 LT 
I rederiek  k.  Schmidt,  Ch.  USAK. 

One  prototype  rotationally  molded,  pallet-si/e  container  insert  was  tested  at  the 
Ml  RAIX'OM  Test  Area.  Mr.  Aubrey  Thomas.  Jr.,  was  in  charge  of  the  test  team. 


I ON  I I M S 


Seetion 


I 


II 


III 


l\ 


lule 


I’KI  I ACI 

II  I l IS  I K Al  IONS 

I MU  I S 

Ml  I RICCONVI  KSION  I At  TORS 
IN  I RODUCI  ION 

I ll.Ilkl’.IOIHUl 

Joint  Services  Mil' till}' 

' Aimy  Meeting  with  tlu>  |)()l)  Project  Managei 

4 IN  I I R( ON  Sillily 

IN\  I SI  ICAI  ION 

> Scope 
(>  llarilwaie 

Review  ot  Military  Specifications 

5 Survey  ol  Military  Use 
Survey  ot  liulustrial  Use 

DISCUSSION 

10  Current  Program  Status 
I I Kei]uirement  Analysis 

CONCl  USIONS 
IT  Conelusions 

MTI  NDIO  S 

A Cliaraelensties  ol  Inset  ts 
U Manufacturers  ol  Various  Small  Containers 
l Pallet  Container  (I’AI  CON)  Systems  Definition  Pa  pci 
D Cargo  Container  Inserts 


Il  l lis I RATIONS 


Figure  Title  Page 

1 Hollow  form  40  by  4S  by  41  inch  Insert  With  I id  anil  Handing  Straps  > 

2 Hollow  form  Insert  With  I ul  Removed  o 

4 llollowtorm  Insert  With  I ul  Removed,  Show  mg  Wooden  T'loot 

C I Recommended  Assembly  Diagram  Tor  Marine  and  Air  Shipments  2t» 

C 2 Typical  I'ses  of  Simps  Tor  I tiling  I’Al  CONS  >0 

TABUS 

Table  Title  Page 

Percent  Container  Cube  Utilization  lor  Various  Insert  Sizes  I I 

,\  | Some  MaiuiTacturers  ot  Small  Si/e  Containers  I s 

C I Configurations.  Dimensions,  and  Weights  I1' 

C 2 Modes  ot  I land  Imp  and  I rail  sport  inp  the  Various  PA  1 1 'ON  S S\  stem  ' 1 

ConTipuralions 

C 4 Recommended  Contipiiralion  lot  Helicopter  Dcli\ci\  's 

|>  | Carpo  Container  Insert  Chronology  ot  I \ cuts  ; '< 


d 


METRIC  CONVERSION  FACTORS 

Appi  oumata  Convarsions  to  Motnc  Maasuta* 

Symbol  Whan  You  Know  Multiply  by  To  find  Symbol 


LENGTH 


nil  h«b 

v.s 

i pn|»itplri\ 

i if 

t««M 

to 

t rn|"'<rl«*ib 

1 

Y til  it  % 

0 't 

"rte»s 

HY||*»S 

1 t» 

K.l«yiMr(r>  \ 

K ' 

— 

_ 

AREA 

si|u.Mt’  mi  hrs 

b.t» 

i »•  ’<  "rtr'N 

>i|iiillP  tri'l 

u.o* 

ttrlrn 

Sl)ll.tt«*  V«**tis 

0.8 

ntpEri i 



M|u.trr  ivtifs 

.*  8 

. k a ■ r'r  \ 

S 

.u  »»•> 

0 4 

• n tjics 

*»♦» 

MASS  iweight) 

iHUH  »•«* 

:h 

KiA'i'k 

(IlHIlHt  s 

0 4S 

Kit 

st»i*t  tlMIs 

o *» 

"rim  li)«\ 

,\HK' 


VOLUME 


«»P 

|P.lS|H*lKI  S 

s 

tr% 

Tt«s»* 

t.lMi'SjSHHtS 

is 

tr»s 

tl  ot 

t In  111  iHllti  »*s 

to 

• i i .Mr  s 

i 

i ups 

0.  4 

.tr»s 

pt 

pints 

P4? 

(|U»MtS 

0.*S 

• <tp»s 

I** 

• |.l  1 IlMYN 

JJ 

• tr»\ 

M ' 

» iilm  i 

0.0  t 

, . t»«i  1 rlr*i 

• i! ' 

i iihn  « .itits 

iv  >b 

. t»-% 

TEMPtRATURt  (Oiact) 

l.ihti  ithni  *y  *«  »»!*•» 

t«*n » <a  t .tin* < s,  r«tt.n  initi 


mi 


Symbol 


Approximate  Conversions  from  Metric  Measures 


CM 

CM 


When  You  Know  Multiply  by  To  Find 


Symbol 


LENGTH 


«r 

mni 

millimtffu 

0.04 

•nchas 

111 

ini 

imtimatrr* 

0.4 

mu  has 

111 

m 

matar* 

3.3 

1.1*11 

ft 

m 

molar* 

1 1 

v .ml* 

>3 

km 

Mom*t#i* 

0.6 

mt  lii* 

»Oi 

t' 

AREA 

i m* 

Mjuirp  centimrtar* 

0.16 

squAto  imho* 

m* 

square  mater* 

1 

squAio  y.iitls 

V*f 

km 

Yt)uArf  kilometer  % 

0.4 

Nyjn.it  o mi  Ion 

mi* 

«r 

h*» 

hft  t.iro  1 10  iXK)  m* 

i : b 

AllOS 

- 

MASS  (weight) 

CM 

q 

gram* 

0.0.4b 

iHincos 

l»X 

k*J 

kilogram* 

1 > 

pounds 

<6 

1 

m#tr»c  ton*  (1000  kg) 

1 1 

shiMt  tons 

VOLUME 

ml 

milh  luors 

0 0J 

fluid  vHlMv  ON 

♦ 1 IU 

L 

1 Ilf  IS 

.M 

pints 

Pt 

L 

litois 

1.06 

qo.it  ts 

qt 

r* 

l 

t 

llt»»l  N 

0 *6 

OAl  Ions 

q*il 

m 

cubic  mptft* 

3b 

cubic  toot 

•r 

ITT 

cubic  meter* 

1 3 

Cubic  V Allis 

*il  ' 

»/» 

TEMPERATURE  (exact) 

♦ 

V 

Celsius 

;l  !>  > Kihifiihf.l 

i 

tompOt  (ItUIO 

Add  3?' 

tompoi  .iiiii  «• 

r 

_____ 

CM 

° f % 

* F 

^6  O 

■*0  0 1 40 

60 

ICO  If0  .’00  I 

k-l-  J i-yi  -l--i  -4  -* *- 

-* 

1 r T 1 | T 

^ T 1 

1 . T"  I JT1  ~ *TJ  *t 

40  - *’0  0 

CO 

4i'  60  60  iOO 

— 

“0 

31 

ffc 

' ii 


hi 


id 


CARGO  CONTAINER  INSERT  PROGRAM 


I INTRODUCTION 

1.  Background.  I lie  U S.  Arms  Mobility  Equipment  Research  and  Develop- 
ment Command  < Ml  R A DCOM  I initiated  a container  insert  program  in  I Y76  as  an  out- 
growth of  the  modular  container  program.  At  the  same  time,  the  U.S.  Arms  I raining 
and  Doctrine  Command  (TRADOC)  was  conducting  a study  on  the  need  lor 
intermediate-si/.e  containers.  1 he  study  by  1 RAIXX  was  the  result  ol  a need  to 
standardize  container  sizes  in  the  Military  to  optimize  the  supply  system. 

2.  Joint  Services  Meeting.  A meeting  29-30  April  1975  was  attended  by  a 
ME  RAIX'OM  representative,  the  DOD  Project  Manager  tor  Surface  Container  Supported 
Distribution  Systems,  and  other  Army.  Navy,  and  Marine  personnel  to  discuss  various 
container  studies  and  to  determine  the  feasibility  of  joint  services  use  of  pallet-size 
containers.  The  Marine  Corps’  Container  Study  showed  a need  tor  pallet-size  con- 
tainers to  be  handled  by  the  Fleet  Marine  Force  and  then  moved  to  forward  areas.  The 
requirements  for  the  Marine  Corps  pallet-size  container  differed  from  the  requirements 
of  the  INTERCON  study  in  that  the  Marine  Corps  container  would  need  to  have  the 
capacity  to  hold  six  Marine  Corps  mount-out  boxes  and  for  the  containers  to  be 
coupleable  in  a 2-by-2-by-2  array.  The  size,  gross  weight,  and  handling  requirements 
were  essentially  the  same  for  both  types  of  pallet-size  containers. 

At  the  meeting,  the  U.S.  Army  Logistics  Center  ( LOG  Center)  representative 
discussed  their  study  of  intermediate-size  containers.  The  tinal  report  had  not  yet  been 
approved:  however,  preliminary  findings  were  that  the  Army  had  a need  tor  a pallet- 
size  container.  The  Army  did  not  have  a requirement  for  coupling  the  containers 
(which  would  require  corner  fittings)  or  for  mount-out  boxes. 

MERADCOM  transferred  funds  in  September  1975  to  the  Civil  Engineer 
Laboratory  (CEL).  Port  Hueneme.  California  for  work  on  the  Marine  Corps  PALCON 
Project.  The  Pallet  Container  System  Definition  Paper.  October  1975.  was  prepared 
by  CEL  (see  Appendix  C).  CEL  awarded  a contract  in  September  1976  to  Rohr 
Industries,  Inc.  to  investigate  the  preliminary  design  of  at  least  two  concepts  for  the 
PALCON.  A trade-off  analysis  of  the  concepts  was  to  be  performed  by  CEL  prior  to 
fabrication  because  of  the  high  cost  of  hard  tooling. 

The  PALCON  system  is  a pallet-size  container  capable  of  being  coupled  in 
various  arrays.  The  container  is  also  capable  of  accepting  standard  mount-out  boxes. 
The  target  cost  of  the  container  without  trays  and  in  large  lots  is  S350. 
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m mill  deploy  incuts  ,nul  resupply  operations  should  he  pursued  by  l SANK  and 
IRAIHH  " 

Recommendation  4-.'  ot  the  studs  is  I li.it  a |oiiil  IRAIHH  l SANK 
\s o f k j r i ; • group  he  established  to  prepuie  a 1 eltei  ol  Ngrecmeiit  tlOAllot  the  design, 
development.  and  testing  ol  an  improved  container  insert,  or  t.imily  ol  inserts,  lor  use 
in  unit  deploy  uienls  and  resupply  operations 

II  INN  1 Silt. APION 

5,  Seope.  1 lie  insert  investigation  consisted  ol  tom  parts  Hardware.  Review 
ol  Military  Specifications.  Survey  ol  Militarv  Ise.and  Survey  v'l  Industrial  Isc 

b.  Hardware.  Past  efforts  dealing  with  rotationallv  molded  containers  were 
for  a I RK  ON  si/e  t N by  S- by  o -2  .Moot  I container  I'liis  si/e  container  required  that 
a metal  framework  and  corner  posts  he  encapsulated  in  the  polyethylene  material  I lie 
Boeing  Company.  Renton.  Washington,  had  a contract  with  Ml  RAIKOM  to  design 
and  fabricate  sis  I RICON-si/e  containers.  Numerous  attempts  were  made  to  encapsu- 
late the  metal  framework  into  the  sealed-down  containers  Plus  process  was  beyond 
the  state-of-the-art,  therefore,  no  hardware  was  fabricated.  N final  report.  "Rota- 
tion,ills  Molded  Plastic  I RIC  ON  Containers.”  was  prepared  by  Boeing  in  October  ll)72. 

An  unsolicited  proposal  was  received  trom  llollowtorm.  Inc  . ot  Woodlawu 
Hills.  California  Phis  proposal  was  for  the  engineering  and  fabrication  of  eight  rota- 
tionally  molded  pallet-si/e  container  inserts 

Nil  RAIKOM  decided  to  procure  a small  number  ol  inserts  id  this  type  tor 
test  and  evaluation  to  determine  it  the  rotationallv  molded  inserts  provided  any 
improvement  over  theexisting  consolidation  boxes  described  by  Military  speeilteations. 

A contract  for  $25,744  was  awarded  to  Hoilowform.  Inc.,  on  ,$  April  Il>?b 
to  design  and  fabricate  eight  rotationallv  molded  pallet-si/e  container  inserts  ($ 1 1 .000 
of  this  for  soft  tooling). 

Phe  material  for  rotational  molding  was  high-density,  erosslmked  poly- 
ethylene According  to  Hoilowform.  this  material  was  chosen  tor  its  stress  resistance 
Phe  material  has  a small  shrink  factor,  is  non-toxic,  is  fire-resistant  (but  is  classified 
as  an  irritant  when  it  "burns"),  has  a density  of  0.42  lb  ft* . is  inexpensive  (approxi- 
mately SI  lb  in  production),  and  will  meet  the  corner  drop  tests  ot  Mil  -SI  1 >- , • 1 1 ) 

Ihe  design  of  the  insert  incorporates  a removable  lid  which  allows  insert 
entry  from  the  top  and  also  halt  way  down  one  side.  I he  lid  is  secured  to  the  insert  bv 


means  of  four  cargo  straps  fiberglass  stiffeners  are  riveted  into  the  corners  of  the 
insert  to  provide  strength  when  inserts  are  stacked.  A '^-inch-thick  plywood  floor  is 
provided.  The  base  is  part  of  the  insert  and  permits  four-way  entry  for  fork  tines.  A 
molded  m stacking  feature  is  provided  to  ensure  that  the  inserts  will  not  slip  when 
stacked.  1 he  insert  is  not  collapsible. 

1 ight  inserts  were  fabricated  by  Hollowform.  Inc.,  and  delivered  to 
Ml  RAIX  OM  in  November  1976.  The  weights  of  the  inserts  varied  from  150  to  154 
pounds.  I'he  inside  dimensions  are  45  by  38  by  36  inches  high.  The  volume  is  35.6 
cubic  feet.  Ihe  prototypes  are  shown  in  figures  I.  2.  and  3. 

file  contractor  conducted  quality  control  (percent  of  gel)  tests,  stacking 
tests  with  fully  loaded  containers,  and  a simulated  helicopter  sling  test.  The  contractor 
recommended  some  revisions  as  a result  of  their  testing.  The  top  lid  fit  was  tight  due 
to  greater  shrinkage  of  the  top  than  was  predicted.  This  could  be  corrected  with  slight 
tooling  changes.  The  top  lid  also  exhibited  warpage.  which  can  be  eliminated  with  the 
addition  of  depressed  ribs  to  strengthen  the  panel.  Stacking  of  the  container  inserts  is 
accomplished  by  the  mating  of  four  round,  raised  bosses  in  the  lid  with  four  depressed 
bosses  m the  container  bottom.  Alignment  of  the  inserts  could  be  accomplished 
quicker  if  more  clearance  were  provided.  Glass-reinforced  structural  member  can  he 
incorporated  into  the  side  walls  to  eliminate  the  side  wall  deformation  when  inserts  are 
stacked. 

Tests  conducted  by  Ml  RADCOM  included  inspection  (si/e;  weight),  move- 
ment. loading,  stacking,  and  a 6-month  weather  exposure  test.  Four  of  the  inserts  were 
loaded  to  2300  pounds  with  clean  construction  sand.  Some  bulging  of  the  insert  sides 
occurred  because  of  the  sand  load.  This  bulging  was  not  enough  to  interfere  with  load- 
ing the  inserts  within  a M1LYAN  container.  Additional  bulging  occurred  when  one 
insert  was  stacked  on  top  of-another  insert.  A total  of  10  hours  of  moving  the  inserts 
into  and  out  of  a MILVAN  container  and  stacking  the  inserts  was  conducted.  The 
only  problem  encountered  was  failure  of  the  banding  straps.  This  was  a result  of  the 
placement  of  the  straps.  The  fork  tines  caught  the  straps  of  the  bottom  insert  when 
engaging  the  fork  pockets  of  the  top  insert  during  stacking  operations.  This  catching 
was  promoted  when  the  bottom  container  lid  depressed  on  stacking,  exposing  the 
banding  straps. 

With  the  exception  of  the  cargo  tie  straps,  the  container  insert  functioned 
well  Some  minor  design  changes  would  enhance  its  performance. 

On  3 October  1977.  a call  was  received  from  Mr.  Fred  Dohm.  Defense  Logis- 
tics Agency  Headquarters  (l)LA).  concerning  (lie  Ml  RAIXOM  container  insert 
program.  They  were  looking  for  a 40-  by  48-inch  base  collapsible  plastic  container 
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l>  Sumn  ot  Industrial  hso.  Niiinorous  ooiiiinoio ial  tnaniilai  tiirots  ot  insi-iis 
aiul  i ontaniors  woro  oonlaotod  lor  inloiiuation  on  t lion  pioduots  Main  maniitai  tmois 
will  mako  oontamors  amt  hii\os  to  moot  tlio  customor's  ilmionsional  iot|uuomonts 
l lioro  is  a wiilv-  railin'  ol  malorials  asailahlo  Stool,  oonvgntod  oaiilhoanl,  oloalod  pis 
wooil.  w in'  I'oiiiul  wood,  lihorhoard.  t ripli' - w a II  oorrogalod  tiborboaid.  and  plastio 

Most  i>l  till- si-  oontamors  aro  mil  suitable  loi  oiildooi  stiiiaj’.i'  Iho  si, -os 
lango  lii'iii  tras  to  pallol  li>  limit i pallol  dimousions  Imlusiual  msorls  aro  w nlol\ 
aoooptod  in  shipping  ami  storage  twaroliousot  \ partial  list  til  oommoroi.il  iiianu 
l.ii  lnrois  ol  mol  a I oontamors  emit  sinning  to  M 1 1 S II  > I IS'  is  nmtanioil  in  \ppondi\  It. 
wliioli  also  eontains  a partial  list  ol  mnniitnolurors  i>l  small  si/o  oontamors 

III  nisi  VSSION 

10  Current  Program  Status.  Smoo  an  IDA  hail  m>t  set  boon  propaiod  In 
IK  \|)DC  on  tin'  Contamor  Insert  Program.  Ml  K AIK  DM  imliatotl  ellotts  to  prepare 
a I ottoi  Koi|uironiont  tl  K1  ami  a Doxelopmont  Plan  (1>PI  Wlnlo  mtormation  was 
being  gathered  tin  tlu'so  divumonts.  it  was  loarnoil  that  I K \IHM'  hail  dololod  tins  iiotn 
beeause  tlioro  was  no  longor  a roi|imonient  tot  oonlamot  inserts  as  pros  ioiisIs  dol'inod 
During  Ins  aolixo  dills  assignmont.  II  P I redone k Is  Selinudt  msostigatod  tlio  ehionologs 
ot  molds  load  ill)’  to  tlio  lormmation  ol  this  program  His  roport  is  m Appendix  D 

11  Ke<|uirenienf  Analssis  I mpliasis  m tlio  Amis  has  boon  on  umti/ation  ol 
sup  plios  I hi  ill/ at  ion  pros  ul  os  a moro  of Too  tn  o moans  to  st  nil  and  strip  oontamois  and 
loi  moro  rapid  and  oHioiont  handling  Iho  standard  DDD  tom  was  pallol  has  Ivon 
usod  ostonsisols  Ivoatiso  it  is  a oonsoniont  si/o  that  is  oompatihlo  with  tlio  S tool  wide 
Iannis  ol  oontamois  and  with  tlio  .An  I oroo  4<>.t|  airtransport  pallol  I ho  pallol  is 
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\eeoidme  iii  ilii'  I\ I I Kt  i >\  Studs.  ilu'  40  hs  IS  iikIi  pallet  i .in k n i In i il 
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Mil  VAN  SS 

70  loot  eoinmeiei.il  0 I 

40  tool  l onimeieial  ‘*0 

I oi  die  40  In  4S  In  -II  null  insert . die  lolloMine  peieenl  uhli/ahon  Mould  ii'sull 

MU  VAN  77 

70  tool  eonmierei.il  SO 

40  tool  eonmierei.il  S7 

An  anahsis  on  die  elfeet  ol  die  4>-  In  44  hs  41  null  insert  would  need  lo 
he  eondiieled  lo  delerimne  il  il  would  he  eosl  edeelise  lo  pursue  I Ins  si/e  met  (lie 
standard  40- hs  4S  hs  41-uieli 

I lie  lahle,  page  II,  anals  /es  the  spaee  ulili/.ilion  ol  die  Mil  II  44('(<(i  eon 
tamei  inserls  in  the  Mil  VAN  and  in  70  loot  and  40  toot  eonimernal  eont.mieis 
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Some  Manufacturers  of  Small  Size  ( ontainers 


S'/"  M Ac  ot  Sr:  S./  ( or  'i-.r-r  i<  or  ’ J . 

Palletower  Inc.  \ a no-, . it  f . ,rjy  Bra  ;<J  M • • SoJj'2  or 
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Vmpluhn'us  .iiul  ll.irl’oi  Pimmou 
Civil  I n.miu'onnji  1 ahoratorv 
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INTRODUCTION 


I lus  paper  is  a detailed  description  of  the  Pallet  Container  tl’AL(ON)  System 
concept  and  is  intended  for  use  in  system  development.  The  termi.  ..;ogy  herein 
should  provide  a means  of  communication  among  individuals.  Irom  those  who  study 
needs  to  those  who  perform  design.  The  system  requirements  are  goals  lor  design  and 
are  subject  to  minor  revision  as  the  feasibility  ot  details  is  determined. 


MISSION 

Hie  PALCON  System  consists  of  two  components:  l he  I’ALCON  itselt  and  the 
adaptive  pallet  PALCONs  are  used  for  dry  cargo,  have  optional  inserts  to  achieve 
internal  compartmentation.  and  can  be  lifted  singly  or  coupled  and  lifted  in  arrays. 
Without  the  adaptive  pallet.  PALCONs  are  handled  and  transported  as  breakbulk  cargo. 
With  the  adaptive  pallet.  PALCONs  are  handled  and  transported  as  intermodel  con- 
tainerized cargo 

lhe  objective  is  to  use  a single  component,  common  to  both  containerized  and 
breakbulk  systems,  for  containing  military  cargos  from  a point  of  enbarkation  to  the 
combat  zone.  Lhe  primary  attribute  is  the  ability  to  breakdown  the  cargo  into  smaller 
bits  at  various  places  along  the  way  . Lhe  cargo  can  begin  the  trip  in  the  form  of  S-  \ 
X-  \ 20-foot  intermodel  shipping  containers  and  end  the  trip  in  the  torm  ot  48-  \ 
14-  \ IQ-inch  trays. 

CONFIGURATIONS 


| here  are  12  system  configurations  as  shown  in  lable  C -l.  Configuration  I is  a 
single  insert  tray  . Configuration  2 is  a single  I’  M CON  with  or  without  trays.  C on- 
figurations  3 through  Q are  I’ALCON  arrays.  Configuration  10  is  the  adaptive  pallet 
without  PALCONs.  and  Configurations  II  and  I 2 are  PAl.C  ON  arrays  on  the  adaptive 
pallet  I here  are  other  possible  configurations,  such  as  PALCONs  in  closed  van  con- 
tainers and  out-sized  cargo  on  the  adaptive  pallet,  but  these  are  not  normal  configura- 
tions and  are  not  part  of  I’.ALCON  system  concept 

COMPONENTS 

Lhe  PA1.CON  component  consists  ot  si\  basic  elements 


I Lhe  weathertight  box  structure  to  protect  the  contents. 

2.  Light  corner  fittings  for  lifting  and  restraint. 

3.  1 atclnng  hardware  used  in  conjunction  with  the  corner  fittings  for  coupling. 
4 An  integral  pallet  base  with  tineway s for  fork li 1 1 handling. 
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DIMENSIONS 


I he  maximum  array  is  nominally  S tcct  wide  lor  compatibilitx  with  various 
vehicles.  ('-10/12  led  high  line  lo  overheail  cleaiances  in  amphibious  ships.  ami  o-S1  ■ 
led  long  for  transport  on  the  Marine  C orps  logistic  trailer  in  place  of  a triple  container 
t 1 KK’ON)  Therefore,  the  maximum  array  is  an  assimilated  II  container,  as  defined 
in  American  National  Standards  Institute  (ANSI)  "ANSI  Ml  15  4 1 072."  ol  non- 
standard height  and  nonstandard  gross  weight  rating.  The  base  is  configured  as  ne.u  as 
praetie.il  to  the  ISO  II  container  t TRICON)  for  maximum  use  of  container  handling 
equipment.  The  actual  dimensions  of  the  base  are  ‘>0  inches  and  77.50  inches  The 
actual  height  is  the  same  as  the  nominal  height.  S 2 inches 

An  individual  I’AI  CON  is  nominally  4 feet  by  5-4/ 12  fed  at  the  base  and  5-5  12 
feet  high  so  that  an  array  of  2-hy-2-by-2  I'AI  CONs  will  be  the  maximum  array 
Nominal  dimensions  for  the  insert  I rax  arc  similarly  derived  for  six  trays  in  a PAl  CON 
arranged  m two  columns  and  three  rows.  I lie  dimensions  in  Table  C I lot  Configura 
Cions  1 through  X arc  nominal  dimensions  based  on  the  actual  dimensions  for  Con 
figuration  *>  1 lie  actual  dimensions  of  the  insert  tray  and  the  I’AI  CON  arc  less  to 
account  for  thickness  of  material,  space  between  coupled  units,  and  out-of  square 
tolerances 

The  adaptive  pallet  is  nominally  X led  w ide.  1-1  (»  led  high,  and  20  fed  long  so 
that  the  maximum  extended  array  is  an  assimilated  1C  container,  as  defined  in  "ANSI 
Ml  15  4 1 *>7  2 with  standard  sire  and  gross  weight  rating,  but  with  otlici  nonstandard 
limitations  I he  actual  dimensions  are  shown  in  Table  C I 

HANDLING  AND  TRANSPORTATION 

Recommended  Modes 

The  recommended  modes  of  handling  and  transportation  for  each  system  con 
figuration  are  shown  in  Table  C-2  The  cases  indicated  m the  table  include  breukbulk 
and  container  operations.  Depending  on  the  configuration  and  the  pax  load,  terminal 
operations  are  by  hand,  t ork lilt,  straildlelill.  crane,  and  pallet  hoist  and  transportation 
is  by  the  marine,  highway , rail,  fixed-wing  air.  and  rotary -w  ing  air  modes 

I mpty  insert  trays  can  be  stored  on  the  ground,  on  a floor,  on  oidm.ux  pallets, 
or  m I’A I CONs  and  arc  inserted  into  I’AI  ( ONs  by  hand.  In  the  even t tray  s ,uc  stul led 
prior  to  insertion,  they  are  stored  on  ordinary  pallets  and  inserted  by  hand  with  loik 
lilt  assistance.  I mply  I’AI  CONs  can  be  moved  a short  distance  bx  hand.  also,  but  the 
lrei|ucncx  ol  occurrence  will  depend  on  the  lightness  of  tare  weight  achieved  m sxstem 
dex  elopment 
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Forklift  is  the  primary  means  of  handling  all  breakbulk  configurations  in  storage, 
stuffing,  assembly,  marshalling,  and  loading  areas,  with  crane  the  secondary  means, 
except  for  ship  loading,  where  the  crane  is  the  primary  means.  Crane  is  the  primary 
means  of  handling  all  container  configurations  in  assembly,  marshalling,  and  loading 
areas,  with  straddlelift  a secondary  means  in  assembly  and  marshalling  areas.  Forklift 
handling  of  container  configurations  is  limited  to  empty  adaptive  pallets  and  relatively 
lightweight  loads.  Pallet  hoist  is  the  means  of  handling  ordinary  pallets  and  PALCONs 
with  the  LHA  (a  type  of  amphibious  ship). 

All  configurations  can  be  moved  by  all  modes  ol  transportation,  but  four  combi- 
nations are  not  recommended.  Insert  trays  on  ordinary  pallets  by  the  rotary-wing  air 
mode  is  undersirable  due  to  lack  ot  weather  tightness;  the  trays  should  be  carried  in 
PALCONs  in  that  mode.  Configurations  4.  6,  and  8 by  the  fixed-wing  air  mode  are 
undesirable  due  to  high  center-of-gravity  and  small  base  for  restraint  in  the  aircraft; 
the  same  cargo  can  be  shipped  in  Configurations  3.  5.  and  7. 

The  single  PALCON  and  the  maximum  array  can  be  carried  as  breakbulk  cargo 
by  all  modes,  and  a variety  of  helicopters  can  deliver  all  breakbulk  configurations. 
These  configurations  and  modes  will  be  the  main  ones  used  in  assault  and  assault- 
follow-on  amphibious  operations. 

The  maximum  single-layer  extended  array  is  mainly  for  fixed-wing  air  transport 
and  the  maximum  extended  array  is  mainly  for  marine,  highway,  and  rail  transport. 
These  configurations  and  modes  will  be  the  main  ones  used  in  sustained  and  subse- 
quent operations.  Transportation  of  container  configurations  by  the  rotary-wing  air 
mode  will  be  limited,  because  heavy-lift  helicopters  are  required.  Transportation  of 
container  configurations  by  the  marine  mode  will  be  limited,  because  the  extended 
arrays  are  limited  in  stacking,  racking  and  lashing  resistance. 


Assembly  for  Shipment 


Although  many  modes  of  handling  and  transportation  can  be  used,  the  emphasis 
is  on  maximum  use  of  forklift  handling,  the  marine  mode  and  the  tixed-wing  air  mode 
for  the  long  haul,  and  the  highway  mode  and  the  rotary-wing  air  mode  for  short-haul 
delivery.  The  recommended  procedure  tor  the  assembly  ol  cargo  lor  marine  and  air 
shipments  is  depicted  in  figure  (-1.  As  can  be  seen  in  the  figure,  insert  tray  and 
PALCON  storage.  PALCON  stuffing,  breakbulk  cargo  assembly,  and  container  cargo 
assembly  are  identified  as  separate  sequential  operations  which  may  occur  in  separate 


areas. 
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Slmiis  a iv  iev|uired  lot  the  1 1 1 1 1 1 1 v ot  I’Ml'ONs  In  eianes  aiul  heheopteis  t hie 
t \ pc  without  a spreader  is  used  loi  lit i ■ 1 1 v I'ontigutatious  2 thiough  '*  l'\  t lie  top 
eorners  and  another  t\pe  with  a spreader,  lot  Configurations  l>  through  I'  h\  the 
hottom  corners  Noth  tv  pes  are  depu  ted  m I igute  C .?  I lie  first  t\ pe  has  tout  II  loot 
eahies.  and  the  second  tv  pc  has  lout  I .»  loot  eahles  and  an  S toot  spreadei 
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IV\I  I'ONs  are  suhieel  to  operational  limitations  when  shipped  as  eontamei i.  ed 
cargo  In  the  maiine  mode,  heeause  tlun  do  not  meet  the  stacking.  lacking.  and  lashing 
rei|uiiements  ot  WSI  containers  Stacking.  raekiug.  and  laslnng  eupuhihl ies  aie 
compromised  in  tavoi  i'l  taie  weight,  eaigo  \olmne.  and  eost  advantages 

I Mended  airavs  .an  he  stowed  above  deck  as  coiitamcii  ed  eaigo.  hut  imlv  v>n 
the  top  lav  ei  and  lashings  must  he  altaehed  to  the  .ulaptive  pallet . not  the  I’  \ I i ONs 
Stowage  below  deck  is  pieleuevl 

I \teinleil  aiiavs  ean  he  stacked  helinv  vie.  k as  ..'ntaineii  cod  eatgv’  hut  eitliet  an 
additivvn.il  device  is  neede.l  on  the  hv'ttom  .'I  the  stack  to  i.ulisti  ihute  the  load  oi  the 
'hip  must  he  modified  shghtlv  lo  permit  staeking  without  the  need  lot  latge  eoinei 
posts  the  .ulaptive  pallet  has  lestiaml  hardwate  on  the  bottom  as  well  as  on  the  top 
ti<  tianstei  tones  direellv  downwaid  so  that  an  individual  I’ Ml  ON  suppv'its  onlv 
those  dueetlv  ahvwe  it  I Ins  speeial  testi.unt  hanlwaie  is  ieti.iet.ihle  to  meet  the 
hv'ttom  . v'nligmativ'ii  leiiuuement'  oi  v'thet  modes 
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1 he  need  for  a new  type  ot  Cargo  Container  Insert  has  been  recognized.1  2 I Ins 
new  insert  should  lie: 

Lightweight 

Strong  ( 1500  lb  storage) 

Stackable 

busy  to  load  and  unload 

Weather-resistant 

Capable  of  forward  area  mission 

Reusable 

An  attempt  to  define  the  parameters  for  this  item  for  the  preparation  of  a Letter 
of  Requirement  ILR).  revealed  that  (according  to  TRADOC)  there  was  no  longer  a 
requirement  for  this  item.  An  investigation  into  the  chronology  of  events  leads  to  this 
action  was  then  conducted.  The  results,  shown  in  the  table  (p.  33),  are  as  follows. 

1.  Aug  75.  The  first  draft  of  the  INTLRCON  Report2  was  released.  I he  linal 

version  ( Apr  7b)  recommends  that  “.  . . a joint  TRADOC/USAMC  work  group  be 
established  to  prepare  a LOA  for  the  design,  development,  and  testing  of  an  improved 
container  insert,  or  family  of  inserts  (p.  iii,  par.  5e.)  It  should  also  be  noted 

that  several  of  the  users  queried  mentioned  a need  fora  container  insert  with  qualities 
similar  to  those  described  above.  In  particular,  these  include: 

a.  HQ,  XM1II  Airborne  & Fort  Bragg  (p.  13-1 1 1-8.  par.  2.  3) 

b.  C.S.  Army  Signal  School  (p.  B-V-8.  par.  id.  e) 

e.  li.S.  Army  Air  Defense  School  (p.  B-IV-8.  par.  Id) 

d.  U S.  Army  Combined  Arms  Combat  Development  Activity  (p.  B-X-9. 
par.  2D) 

e.  U S.  Army  Europe  & 7th  Army  (p.  B-XI-8.  par.  8) 

f.  U S.  Xth  Army  <p  B-XII.  par.  3) 

g.  I s Army  Academy  of  Health  Sciences  (p.  B-XIV-6,  par.  3) 

2.  22  Aug  75.  MFRADC'OM  letter,  “Family  of  Requirement  Documents  in 
Support  of  the  Integrated  Supply  Distribution  System  USDS).''  This  letter  listed  con- 
tainer inserts  and  other  items  in  the  1SDS.  Addressees  were  requested  to  comment  on 
item  need  requirement  document  status,  priority  of  the  item,  and  status  of  any  JWG 
meeting. 


' Frederick  K.  Schmidt,  Container  Insert  Study.  Annual  Training  Report.  Sep  76. 

“ TRADOC,  Intermediate-Size  Cargo  Container  and  Associated  MHT  (INTI  RCON)  l inal  Report,  t R AIXX 
ACN  22874.  April  76. 
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Hollowform  Proposal  received. 


Hollowform 


' I Si'p  s l S \ims  I i.msporl. ilmii  School  replied  to  the  ISDS  lc Hot. 
ilclc 1 1 tiic  comment  on  lonl.nnci  inserts  to  the  Ounrtcrinasler  (OM  I School 

■l  Sc  ('  ‘5  l S Arms  Ou.u  tcun.istci  School  rcpls  to  ISOS  let  lei  stated  t hot 

.1  iei|nncmcnt  li.nl  I'cen  identified  in  the  IN  I I K( ON  draft  report  ol  2o  \ no.  OM 
I u r I ho  t stated  111. it  eont.nnet  inserts  would  he  then  Inst  pnont  \ upon  approval  ol  the 
INI  I RCON  studs 


s s Sep  '5  I he  l S Mins  I ogislics  Center  combined  the  responses  Irom 
the  OM  .uni  I lanspoitation  Schools,  list  me  container  inserts  as  priori!  \ No.  I 


(>  'I  I'ee  5 Ml  RAIH'OM  RDlAil  I’liase  Schedule  Report  No  cops  as.nl 
able  Relereuced  bs  letter  2 2 Mai  7 (> 


I ' I eb  ('  Ml  RAIK  OM  let  lei  tl'RNI  R U)  to  l S \rms  I ogisiics 
(enter  No  cops  available  Referenced  In  let  ter  2 2 Mat  7<>.  Subject  "RI'I.Vl  and 
! ngmecring  70 'o  Reviews 

S I Mai  I rip  report  to  l ’ S A I OCC  bs  I Is  Knaellaiull  Kodrick.  to  dis 
cuss  the  status  ol  pend  me.  tei|uiremenl  doenments  Cargo  I'onlainei  preparation  ol  an 
IOA  toi  the  inserts  was  projected  to  commence  in  April  I null  IOA  ssas  tii  be 
supported  bs  the  IN  I I RCON  Report 


22  Mar  (>  l ettcr  from  CS \UK i(  to  Ml  R AIK  OM  t I'KXI  H l A.  " Rl'  I \ I 
and  I ■ ngmecring  70  <>  Reviews."  Ibis  letter  lists  tpar  7d ) Cargo  Conlamei  Inserts, 
slating  that  a IWO  will  be  convened  to  write  an  IOA  No  dates  were  mentioned  oi 
suggested 


III  \pr  '(<  I nial  INII  RCON  Report  published 

II  I Jun  '<>  A lettei  was  sent  bs  ( arroll  Sell i pp  roi|iicsting  a ie>iuiremenl 
doeinnent  rev  less  meetmg  to  be  held  I 5 June  at  I'  \RCOM 


12  15  Jun  ’(>  Rei|tiuenient  doeiiment  meeting  at  DARCOM  Mi  Selupp 

staled  that  all  current  rei|uirements  lot  container  mseits  could  be  met  bs  existing 
Mil  standards  oi  commercial  items,  and  no  development  was  rei|uiied.'  Ilowevei. 
further  usei  stirses  s were  authorized 


I.C  S Jul  7<>.  lettei  frtmi  l SAIlH.C  was  sent  to  all  uscis.  leipiest mg  then 
current  rei|inreinenls  lot  additional  container  inserts,  it  am. 

I In- sc  notes  weic  obl.iuH-il  vi.i  .1  pcisoit.il  comcis,iliou  with  Mi  Momssdi  ol  ISAliHU  I Sep  1 his 
mlotm.moM  does  .1'ici  \\  itlt  met  ini'  tcpoti  In  i I Oi(h  d.itcil  IS.Iutv 


14  4 Pee  7( t Is'llei  Iroin  Mr  Mornssetl  to  I’M.  “Results  of  Requirement 
Request  i'l  S .1  n I \ 7(v"  Personal  conversation  with  Mr.  Mornssetl  revealed  that  I > < >t 
the  14  addressees  li.nl  no  reiiiiirement  lor  new  inserts 

I S l‘>  lul  77.  Ml  RAPCOM  letter  (PRPMI  P)  to  I KAPOC  groups,  request in^ 
the  eurrent  status  ol  several  requirement  documents  pending  approval  I his  let tei 
listeil  ( airs'  Container  Inserts  as  having  an  I ( ) \ with  OM  ( pai  .'i  t 

l(v  7‘*  Aus:  ' ' Reply  to  the  above  letter  from  OM  Sehool  Paragraph  ( refers 
to  the  letter  Iroin  CSAIOOC  ol  S Jul  'o.  subject  "Requirements  toi  \dditional 
Container  Inserts  ” It  states  that  " no  aililitional  inserts  were  necessary  No 
I urther  el  tort  is  antieipatesl  in  this  area  " II  us  letter  was  references!  l'\  Mi 

l hainllerol  Ml  RAIH DM  in  cancelling  the  Container  Inseil  Protect 

17.  o Sep  '7.  letter  to  Ml  RAIH  DM  (PRPMI  C)  from  I RAPOt  speeifies 
(par.  7htth.it  no  requirements  exist  loi  aihlition.il  cargo  eontamers 

During  my  Annual  I raining  l our  ( I 7-74  Sep  77),  liuthei  investigation  icvealcsl 

I Container  Insert  Sitnly  was  listed  as  a program  Is'i  I ')  \X  umlei  Pis'tccl 
I \ 'o4  I 'Itl  1 1 4.  with  monies  alloeated  in  0.4  and  0.4  areas,  anil  a validation  slate  s'l 
U,t  antu  ipated. 

Ihe  Insert  Stinly  was  eaneelled  In  the  Plans.  Programs  and  t 'peratn'iis 
(IT&O)  Office. 

4 I iglit  rotationnllx  molded  eonlamei  inserts  were  reeeivesl  aiul  swaliuled  at 
MI  RADCOM  Results  were  acceptable  .it t s' i minor  changes  In-house  ispsul  s>l  hi 
\u i:  ’ summarized  this  development 

4 Conversation  with  Mi  Morrissett  nulls  alesl  that  Its’  viewesl  the  eonlamei 
insert  protest  as  essentially  deasl.  pending  reeeipl  s<t  the  lolationallx  ms'Ules!  insert  test 
reps'll  aiul  ss'st  estimate  lie  anticipated  using  exist  mi:  inserts  unless  ills'  rolulu'nallv 
nu'lsls’sl  inserts  are  mote  ss'st  effective. 

In  stiminarv . t ail’s)  Contain  ' ' Inserts  with  internal  structural  mlcgritv  aiul 
cm  us  >nins-  n t a I proteOion  'till  appeal  I s > he  needed  in  eomhal  s’peiatis'ti  seen.uis's  1 
However,  the  users  ate.  perhaps,  iis't  awaie  s'l  the  ash  ant.  tees  s'f  the  proposed  ni's'ils 
and  there  lore  sis'  iu'I  list  this  ils-in  as  a lultiis'  res|tiirement  I Ins  has  is'sultesl  in  the 
an  vent  maetvve  status  ol  the  t nips'  Corn  a me  i Insert  Pi  s'teet . as  view  esl  l'\  1 R \pi  H 


Itcilv  tiikK  Sihmitli  ^ s'lti.itiK  i Ium  i I Stml\  \mtti.il  I i .iininr  Kcpot I Sep  '(> 


I 


One  suggestion  lor  alleviating  this  situation  would  he  to  approach  the  insert 
program  trom  a marketing  viewpoint.  I'hus,  the  merits  of  rotationally  molded  inserts 
(lor  example)  could  be  presented  to  the  end  users  in  an  organized . coherent  present  a 
lion.  Responses  could  then  he  collected  and,  if  favorable,  presented  to  IK  AIM  K loi 
reconsideration. 

Another  approach  would  he  for  the  Mechanical  & Construction  1 quipmenl 
laboratory  to  initiate  its  own  requirement  questionnaire  regarding  container  inserts 
I he  questions  could  he  structured  anil  organized  to  give  the  respondent  an  understand 
mg  ol  the  new  insert  capabilities  being  proposed,  l'liis  method  would  enhance  the 
respondent's  innate  creativity  in  recogm/mg  new  container  qualities  I lie  response, 
and  hence  the  requirement,  should  therefore  be  much  more  favorable 


/s/t/  I R I 1>I  RICK  K SCIIMIhl 

1 1 r,  ci 
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